Datum
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Supplemental Information
Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25 °C).
Concentrations of chemical constituents in water are given in either milligrams per liter (mg/L) or micrograms per liter (µg/L), or nanograms per liter (ng/L). One milligram per liter is equivalent to 1 part per million (ppm); one microgram per liter is equivalent to 1 part per billion (ppb); one nanogram per liter is equivalent to 1 part per trillion (ppt). Concentrations of pesticide compounds in suspended-sediments filtered from 1-liter water samples are provided in ng/L to facilitate the approximation of a whole-water pesticide concentration by summing the dissolved and suspended-sediment concentrations of pesticide compounds. 
Introduction
This multi-year study was done in cooperation with the San Francisco Estuary Institute Aquatic Science Center as part of the Delta Regional Monitoring Program (Delta RMP), a cooperative effort to better track beneficial-use protections and restoration efforts in the Sacramento-San Joaquin Delta (Delta) through the monitoring of mercury, nutrients, pathogens, and pesticides (Aquatic Science Center, 2017) . The Delta RMP was created by the Central Valley Regional Water Quality Control Board to better coordinate water-quality monitoring in response to the early 2000s decline of pelagic fish species in the Delta (Feyrer and others, 2007; Sommer and others, 2007) . The Aquatic Science Center, a joint powers authority created by the State Water Resources Control Board and the Bay Area Clean Water Agencies, is responsible for implementing activities necessary to achieve the goals of the Delta RMP as well as preparing and publishing results collected for the program (Aquatic Science Center, 2017) . Monthly pesticide monitoring for the Delta RMP began in July 2015 and concluded in June 2017; this report contains results for July 2016 through June 2017 and a brief comparison with pesticide results from samples collected July 2015 through June 2016, which were published in a previous report (De Parsia and others, 2018) . Although monthly pesticide monitoring was suspended in June 2017, the Delta RMP is an ongoing monitoring program with no set end date for data collection or data dissemination.
Water samples for pesticide and toxicity determinations were collected concurrently to determine whether pesticides could contribute to observed toxicity in the Delta. The role of the U.S. Geological Survey (USGS) in the Delta RMP is to collect water samples for the determination of pesticide concentrations, toxicity, and ancillary water quality parameters (dissolved organic carbon, DOC; dissolved copper; particulate organic carbon, POC; particulate inorganic carbon, PIC; total particulate carbon, TPC; and total particulate nitrogen, TPN); to perform the pesticide and ancillary water-quality analyses; and to generate pesticide detection reports. Surfacewater samples collected by the USGS for toxicity were used in toxicity analyses by the University of California, Davis Aquatic Health Program Laboratory (AHP).
Purpose and Scope
The purpose of this report is to provide measured concentrations of current-use pesticides and pesticide degradates reported in surface water and in particulates filtered from surface-water samples at five sites that provide surfacewater input to the Delta. Concentrations of organic carbon, inorganic carbon, nitrogen, and copper also were measured and reported.
Pairing pesticide-concentration data from environmental waters with toxicity testing is an important step toward understanding how complex mixtures of pesticides, such as those reported in the Delta, can contribute to toxicity observed in aquatic systems. The Environmental Protection Agency (EPA) provides aquatic life benchmarks for over 500 pesticides. Pesticides measured at concentrations above the EPA aquatic life benchmarks for chronic toxicity to invertebrates were reported where applicable (U.S. Environmental Protection Agency, 2017). Comparisons to EPA toxicity benchmarks were only used to provide context to pesticide concentrations for this report; they were not intended to be an assessment of water quality.
The data collection period from July 2016 through June 2017 represents the second year of the Delta RMP.
Results from the July 2015 through June 2016 study period were briefly compared with results from the July 2016 through June 2017 study period.
Sampling Sites
Five sites on important inputs to the Delta were selected by the Delta RMP Technical Advisory Committee to be sampled monthly ( fig. 1; table 1 ). Figure 2 shows land-cover types and watershed boundaries for the five sampling sites. Land cover has been grouped into six broad categories: urban, bare ground, forest, shrub and grasslands, agricultural/ cultivated, or wetlands (U.S. Geological Survey, 2014). The watershed for the San Joaquin River at Buckley Cove also encompasses the San Joaquin River near Vernalis watershed. A complete description of the five sites can be found in De Parsia and others (2018).
Precipitation and Hydrologic Conditions
Water year 2017 (October 1, 2016 , to September 30, 2017 had above average precipitation, with watersheds in the study area receiving 100-200 percent of their normal yearly precipitation ( fig. 3 ; National Oceanic and Atmospheric Administration, 2018). The above average precipitation in water year 2017 contrasts with the below average precipitation of water year 2016 (October 1, 2015 , to September 30, 2016 for the first year of the Delta RMP, in which most watersheds in the study area received 50-100 percent of their normal yearly precipitation (National Oceanic and Atmospheric Administration, 2018). Similar to precipitation, stream flows contrasted strongly between water years 2016 and 2017, as exemplified by the San Joaquin River ( fig. 4 ).
High flows caused by severe storms resulted in levee failures and flooding at multiple locations in the Delta, including levee breaches near two study sites, Mokelumne River at New Hope and San Joaquin River near Vernalis. 
E V A D A N E V A D

Procedures and Methods
Surface-water samples for pesticides, water chemistry (organic carbon, inorganic carbon, particulate nitrogen, and copper), and toxicity analyses were collected concurrently at each site. Pesticide samples were analyzed by the USGS at the Organic Chemistry Research Laboratory (OCRL) in Sacramento, California; dissolved and particulate organic carbon, particulate inorganic carbon, particulate nitrogen, and dissolved copper samples were analyzed by the USGS at the National Water Quality Laboratory (NWQL) in Denver, Colorado; and toxicity samples were analyzed by the AHP.
Sample Collection and Analysis
Surface-water samples were collected monthly at all sites from July 2016 to June 2017. Ten sample sets were collected approximately mid-month and two targeted sample sets were collected following storms on December 16, 2016, and January 9, 2016. Samples were collected from all five sites in the same day. Surface-water samples for pesticide, ancillary water quality (copper, DOC, PIC, POC, TPC, and TPN), and toxicity analyses were collected over a 20-to 60-minute interval depending on conditions at each site. All water samples were collected as grab samples in accordance with methods described in the USGS National Field Manual (U.S. Geological Survey, 2006) . The study design approved by the Delta RMP called for grab samples because of the large volume of water required for collecting toxicity and pesticide samples concurrently, even in hydrologic conditions that might otherwise dictate integrated sampling techniques. Samples were collected between the high and low tide, or on the ebb tide (for tidally influenced sites) by submerging narrow-mouthed bottles at mid-channel to a depth of 1.5 feet (ft). During low-flow conditions, samples were collected by wading into streams and submerging handheld bottles. In highflow conditions or for sites with difficult bank access, samples were collected from bridges using weighted-bottle samplers.
Pesticide samples were collected in pre-cleaned, baked amber-glass bottles and transported on ice to the USGS OCRL in Sacramento, California, for processing and analysis using a combination of liquid chromatography/tandem mass spectrometry (LC/MS/MS) and gas chromatography/mass spectrometry (GC/MS). Samples for analysis at the USGS NWQL (copper, DOC, PIC, POC, TPC, and TPN) were collected in Teflon TM bottles, processed at the USGS California Water Science Center, and shipped on ice to the NWQL. Sample collection and handling methods are described in more detail in De Parsia and others (2018) . Analytical methods and method detection limits (MDLs) are described in additional detail in the appendix.
Water samples for toxicity analyses were collected in pre-cleaned amber-glass bottles provided by the AHP. Bottles were triple rinsed with native water on-site before sample collection. Ten bottles were collected at each site and transported on ice to the AHP for analysis.
Basic water-quality measurements (water temperature, specific conductance, dissolved oxygen, pH, and turbidity) were taken at a depth of 1.5 ft at mid-channel during each sample collection using a YSI 6920V2 multi-parameter meter equipped with a YSI 6560 conductivity/temperature sensor, a YSI 6150 dissolved oxygen sensor, a YSI 6561 pH sensor, and a YSI 6136 turbidity sensor. The meter was calibrated using appropriate procedures and standards before sample collection as described in the USGS National Field Manual (U.S. Geological Survey, variously dated).
Quality Control Methods and Results
A quality assurance program plan (QAPP) was designed by the Aquatic Science Center and approved by the Delta RMP Technical Advisory Committee to ensure data quality (Jabusch and others, 2018) . Field replicates, field blanks, laboratory matrix spikes, and matrix-spike replicates were used to validate pesticide concentrations measured in water and in suspended sediments. Field replicates and blanks were collected and analyzed to validate results for analytes measured at the NWQL.
Blanks
Six pesticide field blanks (three for analysis by GC/ MS and three for analysis by LC/MS/MS) were collected to verify the cleanliness of pesticide sample collection and processing protocols. Filters from the three pesticide field blanks collected for analysis by GC/MS also were saved and analyzed as suspended-sediment field blanks. No pesticides were detected in any of the pesticide field blanks.
Three DOC blanks and three copper blanks were analyzed by the NWQL. There were no carbon detections in any of the DOC blanks. A review of inorganic analytical data quality by the USGS Quality Systems Branch identified a positive bias in copper samples analyzed by the NWQL between October 17, 2016, and October 24, 2017. The median bias for blind samples analyzed for copper at the NWQL between October 17, 2016, and May 1, 2017, was 9.0 percent and the median bias for samples analyzed between May 1, 2017 , and July 12, 2017 , was 7.4 percent (Tedmund Struzeski, U.S. Geological Survey, written commun., 2017 . All three copper blanks from the Delta study were analyzed during the interval between October 17, 2016, and October 24, 2017; two of the blanks were analyzed as non-detects, and copper in one blank was measured at a concentration greater than the detection limit of 0.2 micrograms per liter (µg/L), but less than the reporting level of 0.4 µg/L. As of February 2018, the NWQL identified an instrument problem and worked with the instrument manufacturer on a solution. The potential positive bias for copper results is unlikely to have resulted in false-positive results for 59 of the 60 samples collected for copper analysis (minimum concentration 0.88 µg/L, median concentration 1.65 µg/L, maximum concentration 7.8 µg/L). One out of the 60 environmental samples collected-on October 18, 2016, from the San Joaquin River near Vernalisfor copper analysis was measured at 0.37 µg/L and would be most affected by a positive bias in copper results.
Matrix Spikes
Six pesticide matrix-spike samples (three for analysis by GC/MS and three for analysis by LC/MS/MS) and six corresponding pesticide matrix-spike replicate samples (three for analysis by GC/MS and three for analysis by LC/MS/ MS) were collected to assess pesticide recovery, degradation, sorption, and potential interferences caused by the sampling matrix. All matrix-spike samples met the QAPP objective of 70-130 percent recovery of pesticide matrix-spike compounds, and less than 25 relative percent difference (RPD) between matrix spike and matrix-spike replicate pairs.
Pesticide Surrogate Compounds
To assess the efficiency of water-sample extraction analytical methods, 13 C 3 -atrazine and d 14 -trifluralin (GC/ MS), and monuron and d 4 -imidacloprid (LC/MS/MS) were used as recovery surrogates and added to all extracts. Mean (plus or minus, ±, standard deviation) recoveries of 13 C 3 -atrazine, d 14 -trifluralin, monuron, and d 4 -imidacloprid were 96±12 percent, 86±9 percent, 94±12 percent, and 86±12 percent, respectively. To assess the efficiency of filter-sample extraction, d 14 -trifluralin, 13 C 12 -p,p'-DDE, and 13 C 6 -cis-permethrin were used as recovery surrogates for extracts. Mean (± standard deviation) recoveries of d 14 -trifluralin, 13 C 12 -p,p'-DDE, and 13 C 6 -cis-permethrin were 90±10 percent, 89±9 percent, and 89±11 percent, respectively. All samples satisfied the QAPP requirement of 70-130 percent recovery of surrogate compounds.
Replicates
Six pesticide field-replicate samples (three for analysis by GC/MS and three for analysis by LC/MS/MS) were collected at the same time as environmental samples to test the reproducibility of results based on field-sampling methods. Results from the environmental and field-replicate pairs satisfied the QAPP requirement of less than 25 percent RPD between environmental samples and their field-replicate pairs.
Three field-replicate samples were collected for determinations of copper, DOC, and TPC by the NWQL. One TPC environmental and field-replicate sample pair exceeded the QAPP requirement of less than 25 percent RPD with an environmental result of 0.33 milligrams per liter (mg/L) and a field-replicate result of 0.21 mg/L (44 percent RPD). All other environmental and field-replicate pairs satisfied the QAPP requirement of less than 25 percent RPD.
Results
A total of 53 out of the 154 pesticides analyzed for (18 herbicides, 14 insecticides, 13 fungicides, 7 breakdown products, and 1 synergist) were detected in filtered surfacewater samples and 98 percent of samples contained at least 1 pesticide ( fig. 5 ; table 2). The most frequently detected pesticides were the herbicides hexazinone, metolachlor, and diuron ( fig. 6 ; present in 83 percent, 72 percent, and 67 percent of samples, respectively), the insecticide methoxyfenozide (present in 83 percent of samples), and the fungicides boscalid and azoxystrobin (present in 67 percent and 58 percent of samples, respectively). Pesticide concentrations ranged from below MDLs to 1,300 nanograms per liter (ng/L) for a detection of the insecticide chlorantraniliprole.
Water samples collected from the San Joaquin River at Buckley Cove, the San Joaquin River near Vernalis, and Ulatis Creek at Browns Road had highest pesticide-detection frequencies in storm samples; water samples from the Mokelumne River at New Hope Road and the Sacramento River at Hood had highest pesticide-detection frequencies in the summer and fall. Pesticide concentrations for most compounds were generally highest in storm samples collected on December 16, 2016, and January 9, 2017. Metolachlor (all sites), fluridone (San Joaquin River at Buckley Cove), and chlorantraniliprole (Ulatis Creek at Browns Road) displayed the opposite trend, with peak pesticide concentrations in the summer and lowest pesticide concentrations during storms. Of the 53 pesticides detected in the second year of the Delta RMP, maximum concentrations for 19 compounds were measured during storm samples collected on December 16, 2016, and January 9, 2017. 
Sacramento River at Hood-Continued 07/13/2016 08:20 A total of 4 out of 129 pesticides (2 herbicides and 2 insecticides) were detected in suspended-sediment samples and 13 percent of suspended-sediment samples contained at least 1 pesticide (table 3) . Pesticide concentrations in suspended sediments filtered from 1-liter water samples were presented using surface-water parameter codes and units to facilitate the approximation of a whole-water pesticide concentration. Pesticide concentrations in suspended sediments ranged from 4.1 to 750 ng/L, both for the herbicide pendimethalin. Results from field measurements and ancillary water-quality measurements collected by the NWQL are provided in tables 4 and 5, respectively.
The data presented in this report are publicly available in the USGS National Water Information System web interface (U.S. Geological Survey, 2018). Results for this report were retrieved from the National Water Information System and compiled in January 2018.
Mokelumne River at New Hope Road
A total of 16 pesticides were detected in water samples collected at this site (8 herbicides, 4 fungicides, 2 insecticides, 1 breakdown product, and 1 synergist). The median number of pesticides detected was 4, a minimum of no compounds were detected in the sample collected on February 28, 2017, and a maximum of 10 compounds were detected in the sample collected on July 13, 2016. There were no pesticides detected in suspended-sediment samples. There were no pesticide detections at concentrations above EPA aquatic life benchmarks in samples collected from this site. 
Sacramento River at Hood
A total of 30 pesticides were detected in water samples collected at this site (11 herbicides, 7 fungicides, 7 breakdown products, 4 insecticides, and 1 synergist). The median number of pesticides detected was 7, a minimum of 3 compounds were detected in the sample collected on February 28, 2017, and a maximum of 15 compounds were detected in the sample collected on October 17, 2016. The herbicide pendimethalin was the only pesticide detected in suspended-sediment samples. There were no pesticide detections at concentrations above EPA aquatic life benchmarks in samples collected from this site.
San Joaquin River at Buckley Cove
A total of 31 pesticides were detected in water samples collected at this site (11 herbicides, 8 fungicides, 6 breakdown products, 5 insecticides, and 1 synergist). The median number of pesticides detected was 14, a minimum of 8 compounds were detected in the sample collected on September 20, 2016, and a maximum of 19 compounds were detected in the sample collected on January 9, 2017. The herbicide pendimethalin was the only pesticide detected in suspended-sediment samples. There were no pesticide detections at concentrations above EPA aquatic life benchmarks in samples collected from this site.
San Joaquin River near Vernalis
A total of 29 pesticides were detected in water samples collected at this site (11 herbicides, 8 insecticides, 6 fungicides, 3 breakdown products, and 1 synergist). The median number of pesticides detected was 10, a minimum of 5 compounds were detected in samples collected on October 18, 2016, and June 13, 2017 , and a maximum of 17 compounds were detected in the sample collected on January 9, 2017. The herbicide pendimethalin was the only pesticide detected in suspended-sediment samples. Imidacloprid was detected in the samples collected on December 12, 2016 (17 ng/L), and January 9, 2017 (29 ng/L), at concentrations above the aquatic life benchmark for chronic toxicity to invertebrates of 10 ng/L (U.S. Environmental Protection Agency, 2017).
Ulatis Creek at Browns Road
A total of 41 pesticides were detected in water samples collected at this site (13 herbicides, 12 insecticides, 10 fungicides, and 6 breakdown products). The median number of pesticides detected was 15, a minimum of 9 compounds were detected in the sample collected on September 20, 2016, and a maximum of 24 compounds were detected in the sample collected on December 16, 2016. A total of four pesticides were detected in suspended-sediment samples (two insecticides and two herbicides; table 3).
Imidacloprid was detected in the samples collected on August 17, 2016 (11 ng/L), October 18, 2016 (28 ng/L), November 14, 2016 (30 ng/L), and December 16, 2016 (29 ng/L), at concentrations above the aquatic life benchmark for chronic toxicity to invertebrates of 10 ng/L (U.S. Environmental Protection Agency, 2017). Bifenthrin was detected in the samples collected on July 13, 2016 (12 ng/L), March 14, 2017 (2.3 ng/L), and April 25, 2017 (3.4 ng/L), at concentrations above the aquatic life benchmark for chronic toxicity to invertebrates of 1.3 ng/L (U.S. Environmental Protection Agency, 2017). Cyhalothrin was detected in the sample collected on July 13, 2016 (9 ng/L), at a concentration above the aquatic life benchmark for acute toxicity invertebrates of 3.5 ng/L (U.S. Environmental Protection Agency, 2017).
Comparison of Year 1 and Year 2 Results
The number of total pesticide detections and compounds detected by pesticide class were similar between Years 1 and 2 of the study period. In Year 1 a total of 54 out of 154 currentuse pesticides were detected in water samples (De Parsia and others, 2018) , and in Year 2 a total of 53 out of 154 currentuse pesticides were detected in water samples. Year 1 had 18 herbicides, 9 insecticides, 19 fungicides, 7 breakdown products, and 1 synergist detected. Year 2 had 18 herbicides, 14 insecticides, 13 fungicides, 7 breakdown products, and 1 synergist detected. Method detection limits for pesticide compounds did not change between Year 1 and Year 2.
Slight differences were seen in pesticide concentrations between Years 1 and 2 of the study period. The range in pesticide concentrations was larger in Year 1 than in Year 2. Pesticide concentrations in Year 1 ranged from below the MDLs to 2,700 ng/L (maximum concentration was for the herbicide metolachlor), and concentrations in Year 2 ranged from below the MDLs to 1,300 ng/L (maximum concentration was for the insecticide chlorantraniliprole). Maximum concentrations were larger in Year 1 than in Year 2 for 17 of the 20 most frequently detected compounds.
Total pesticide concentrations measured on suspended sediments filtered from surface water varied between Years 1 and 2. A total of 11 pesticide compounds were detected in the suspended sediments during the Year 1 study period (6 herbicides, 3 insecticides, 1 fungicide, and 1 breakdown product), and a total of 4 pesticide compounds were detected in the suspended sediment during the Year 2 study period (2 herbicides and 2 insecticides). In Year 1, the most frequently detected pesticides were bifenthrin (5 percent), pendimethalin (5 percent), and permethrin (7 percent). In Year 2, the most frequently detected pesticides were metolachlor (3 percent) and pendimethalin (10 percent). The range in pesticide concentrations in the suspended sediments was smaller in Year 1 than in Year 2. The Year 1 pesticide concentrations ranged from below the MDLs to 270 ng/L (maximum concentration was for the herbicide pendimethalin). The Year 2 pesticide concentrations ranged from below the MDLs to 750 ng/L (maximum concentration was for the herbicide pendimethalin).
For each year, there were pesticide detections in filtered water samples that exceeded aquatic life benchmarks (U.S. Environmental Protection Agency, 2017). In Year 1, three compounds exceeded aquatic life benchmarks: bifenthrin, fipronil, and imidacloprid. Bifenthrin and imidacloprid also exceeded aquatic life benchmarks in Year 2. Over the course of this study, bifenthrin exceeded its aquatic benchmark (1.3 ng/L) 6 times, fipronil exceeded its aquatic benchmark (11 ng/L) 5 times, and imidacloprid exceeded its aquatic benchmark (10 ng/L) 17 times. The maximum concentration for each compound was 33, 25, and 60 ng/L for bifenthrin, fipronil, and imidacloprid, respectively.
Summary
This study was done as part of the Delta Regional Monitoring Program (RMP), a cooperative effort to better track beneficial-use protections and restoration efforts through the monitoring of mercury, nutrients, pathogens, and pesticides in the Sacramento-San Joaquin Delta (Delta). The July 2016 to June 2017 study period marks the second year of pesticide sample collection and analysis for the Delta RMP. The U.S. Geological Survey (USGS), working in cooperation with the San Francisco Estuary Institute, was responsible for collecting, analyzing, and reporting pesticide-concentration data in the Delta. Samples were collected monthly at 5 major inputs to the Delta from July 2016 to June 2017 and analyzed for a suite of 154 current-use pesticides and pesticide degradates, dissolved organic carbon, particulate organic carbon, particulate inorganic carbon, particulate nitrogen, and dissolved copper by the USGS. From each site, 10 samples were collected approximately mid-month and 2 samples were collected following storms.
Thirty-eight quality-assurance and quality-control samples were collected and analyzed to validate measurements taken on environmental samples. Two analytical values, copper in one field blank and total particulate carbon in one pair of replicate samples, did not meet data-quality standards defined in the study's quality-assurance program plan; all measurements for the other 36 quality-assurance and qualitycontrol samples satisfied the targets for the quality-assurance program plan.
A total of 53 out of 154 pesticides (18 herbicides, 14 insecticides, 13 fungicides, 7 breakdown products, and 1 synergist) were detected in filtered surface-water samples and 98 percent of samples contained at least 1 pesticide. Seven pesticides were detected in at least half of the water samples collected during the July 2016 to June 2017 study period. A total of 4 pesticides (2 herbicides and 2 insecticides) were detected in suspended-sediment samples and 13 percent of suspended-sediment samples contained at least 1 pesticide. The maximum pesticide concentration detected in a water sample was 1,300 nanograms per liter (ng/L) for the insecticide chlorantraniliprole and the maximum concentration detected in a suspended-sediment sample was 750 ng/L for the herbicide pendimethalin.
The total number of pesticides detected in the July 2015 to June 2016 study period of the Delta RMP was similar to the total number of pesticides detected in the July 2016 to June 2017 study period, but the pesticide class breakdown changed from Year 1 to Year 2. The main changes from Year 1 to Year 2 were a decrease in the number of fungicides detected and an increase in the number of insecticides detected. Maximum concentrations were generally higher in Year 1 than Year 2. Pesticide-detection frequencies were higher in Year 1 than Year 2 for all but two of the most frequently detected compounds (detection frequency of metolachlor and methoxyfenozide increased from Year 1 to Year 2).
Bifenthrin and imidacloprid were detected in filtered water samples at concentrations above the U.S. Environmental Protection Agency (EPA) aquatic life benchmarks for chronic toxicity to invertebrates and cyhalothrin was detected at a concentration greater than the aquatic life benchmark for acute toxicity to invertebrates. Comparisons to EPA toxicity benchmarks were only used to provide context to pesticide concentrations for this report; they were not intended to be an assessment of water quality.
Although the EPA does provide aquatic life benchmarks for over 500 pesticides, the effects of mixtures of those pesticides are often unknown and difficult to study. Pairing pesticide-concentration data from environmental waters with toxicity testing is an important step toward understanding how complex mixtures of pesticides, such as those reported in the Delta, can contribute to toxicity observed in aquatic systems. Further study is necessary to determine whether pesticides are contributing to toxicity observed in the Delta.
Method Detection Limits and Reporting Levels
Method detection limits for pesticide concentrations in surface water were validated in previous work (Hladik and others, 2008; Hladik and Calhoun, 2012) using the procedure described in 40 CFR 136, appendix B (U.S. Environmental Protection Agency, 1992). Method detection limits for pesticide compounds in suspended sediments filtered from surface water were validated in previous studies by Hladik and others (2009) and Hladik and McWayne (2012) . Method detection limits for pesticide concentrations measured in surface water and suspended sediments are listed in table A-1. Analytes can sometimes be identified at concentrations less than the MDLs with lower confidence in the numerical value; therefore, concentrations of compounds detected below the MDLs are reported as estimates and are coded with an "E".
Detection limits for PIC, POC, TPC, and TPN were determined by the NWQL using long-term method detection levels (LT-MDL) following protocols described in Childress and others (1999) . The LT-MDL is used to limit the chance of reporting false positives. Laboratory reporting levels (LRL) are used to control false negative errors and are usually set at two times the LT-MDL. Analytes with positive detections, but concentrations measured below the LT-MDL were flagged with an "E" result-level qualifier. Results with an "E" qualifier have a high certainty of a positive detection, but the exact concentration is uncertain. Particulate organic carbon was reported based on the minimum reporting level (MRL). The MRL is the "smallest measured concentration of a constituent that may be reliably reported using a given analytical method" (Timme, 1995) . Results below the MRL were flagged with a "less than" (<) qualifier. Reporting levels and detection limits for the analytes measured at the NWQL in this study are listed in table A-2.
The NWQL changed its method detection and reporting level methodologies for DOC and copper analyses during the July 2016 to June 2017 study period of the Delta Regional Management Program (RMP; table A-2). Detection limits for DOC results from October 1, 2014, to March 6, 2017, and copper results from October 1, 2014, to September 30, 2016, were determined by the NWQL using the DQCALC software package (ASTM International, 2010). Detection limits for DOC results from March 6, 2017, to present and copper results from October 1, 2016, to present were determined using blank data (DLBLK).
The detection limit determined by DQCALC is calculated by analyzing a series of spiked replicate samples; it provides the lowest concentration at which the chance of a false positive is equal to or less than 1 percent (ASTM International, 2010). The DLBLK also provides the lowest concentration at which the chance of a false positive is less than or equal to 1 percent, but the DLBLK is determined by analyzing a series of blanks (U.S. Geological Survey, 2015). Reporting levels for analyses that use DQCALC and DLBLK are re-evaluated annually and subject to change, but the reporting level is generally two times the detection limit. The reporting level is used to control false negative error. For a full description of NWQL detection limits and reporting levels see the National Water Quality Laboratory Technical Memorandum 15.02 (U.S. Geological Survey, 2015). 
